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植物死亡比率进行周年 (每 2 周一次) 研究。根据浮游植物细胞光谱特征、所采
集的浮游植物图像信息以及实验室内单种培养的浮游植物的聚类结果，将现场水
样中的浮游植物聚类分成 6 个类群 (G1-G6)，其中 G1 是除聚球藻外的其它蓝藻
类；G2 是聚球藻类群，为优势类群；G3 属于隐藻类群；G4 和 G5 同属于 nano-
真核类，前者也是优势类群；G6 是硅藻为主的 micro-真核类。 
在调查期间各个类群的细胞死亡比率差异较大。G1 的死亡比率基本都低于
15 %；G2 死亡比率总体呈现春夏低，秋冬较高的趋势；G3 对盐度很敏感，盐度






丰度及群落组成。G4 在春夏对总体死亡细胞的贡献最大，约 54 %，而在秋冬季，
G2 的死亡细胞贡献的最大，60-70 %。浮游植物总的平均死亡比率呈现夏季最低 
























2014 年 2 月和 6 月研究了九龙江河口区不同盐度梯度 (0-28.5) 水域浮游植
物的死亡。该区域营养盐浓度比较丰富，呈现随着盐度增加而逐渐减少的趋势。
浮游植物每个类群在枯水期 (2 月) 和丰水期 (6 月) 的分布各不相同，除了粒径
较大的类群 G3 和 G6 外，枯水期其他类群的丰度都明显低于丰水期，并且枯水
期的叶绿素 a 浓度也是主要由 G3和 G6贡献，而丰水期主要由 G2和 G4贡献。 
在调查期间各类群的死亡比率变化较大，G1的死亡比率最高为70.05-100 %，
明显高于其他类群；G2 丰水期的死亡比率平均为 26 %，明显低于枯水期；G3 在
枯水期的死亡比率基本是在盐度低的站位较高，而在丰水期呈相反的趋势。在枯
水期 G2、G4 和 G6 是对总死亡细胞贡献最大的 3 个类群，且 G2 的死亡贡献和
G4 呈相反的趋势，而 G6 总体上是随着盐度增加死亡贡献也增加；在丰水期 G4
和 G5 是死亡贡献最大的 2 个类群，且 G4 在盐度高于 3.7 (A9) 的站位死亡贡献
相对较大，在盐度小于 3.7 (A9) 的站位，死亡贡献最大的是 G5。枯水期总死亡


































































Phytoplankton are the most important primary producers in the ocean, their growth 
and death are significant impact on marine ecosystem and biogeochemical effects. 
However, at present, there is still very few report on cell death of phytoplankton, and 
its mechanism and the cells physiological response is not clear. In this study, we studied 
the cell death of subtropical bay phytoplankton and its impact factors using field 
investigation and experimental analysis, and studied the programmed cell death of 
dinoflagellate Prorocentrum donghaiense in the nutrient limitation by using molecular 
biology techniques. The main results were summarized as follows: 
1. The cell death of phytoplankton in Xiamen Bay 
The proportion of dead phytoplankton cell was assessed in a station of eastern 
Xiamen Bay using cell digestion assay combined with flow cytometer (Cytosub). 
According to the spectral characteristics of phytoplankton cells, the image of the 
phytoplankton collected information and the clustering result of phytoplankton culture 
in the laboratory, the phytoplankton in the sample were clustered to 6 groups (G1 - G6): 
G1and G2 were cyanophyta and G2, which was mainly Synechococcus, was dominant 
group in term of abundance; G3 was mainly cryptophyte; G4 and G5 both belonged to 
the nano-eukaryotic and G4 was also the dominant group in term of abundance; G6 was 
the group of micro-eukaryotic (mainly diatom).  
The percentages of cell death were different for various groups. Basicly, the 
percentages of G1 cell death were lower than 15 %; the percentage of G2 cell death 
were low in spring and summer and high in autumn and winter; G3 was sensitive to 
salinity, when the salinity was higher than 28, its mortality were 70-100 % and 
significant higher than other groups, and such high mortality suggested that cell death 
was a main loss way and regulated cell abundance and community structure seasonal 
changes; the percentage of G2 cell death were relatively low, especially in late summer 
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